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OBJECTIVES

The overall objective of this project is to
develop passive solar design and analysis tools for
ccvmrcial buildings. There are two specific objec-
tives.

1. Develop passive solar/large thermal mass simula-
tion capabilities in the DOE-2 building energy
analysis computer program so that such systems
can be analyzed in ccsmrrercial building applica-
tions.

2. Perform case studies using LYJE-2 to assess the
anlicahility of f!~isting design and analysis
tools for passive solar applications in conmwr-
cial buildings.

This work is C1OSUI,V cwrdlnatf~d w~th similar
Cam’nercla! building dksigfl/analysl% tuol alla pdsklve
system dcvelopnwnt worh under way at Lawrence
Berh?ley LJhoratury (LflL) thdt focuslI\ nn thu BLAST
building clloryy an~lysls cornputvr prugramm

(BACKGROUND

Thr Twhni(dl Lnglnwring Mppnrt Group (UX-4)
of Lhd Los Alamo% Ndtl(mdl LahuldtWy hah hI’I’11
clowly lnvolvcd with thr drvulopnwnt. dU-.lNIWMdti Oil,
and vdrlf icatlon 01 1X)1 .;!. lrlL ludlng Its rll’.lw!r vI’1”
SIOIII, ((,,11 .CR[)A and Kl[”- 1]. %in(v Iq76. Irl partlcu
Idl., WC drtl r(lsp(ln~lllld fur thv $olar hpaf]nu and
CIIIII Ing capal,illtir~ 111 Ihv program and hdw fklvI!l.-
op(l ml lmpltwntv(l ,111 aI t lv~’ !,(]ldr %ystvm kinhlldt[)r
In [X)1.?. Tllik IIrl iVII sPIJr ‘,lnhil ator bar, hwn UndI~I

mt IIIIJdl rpf I, IIIIIW.lll, I’iivf l”. 1(111, ml trrlflrlq 511KI*
[IIIVI; ttll, lat~,~t vi*rl,ion II, now III thi, [x)1 .2 ,1A pro

qrlw thl!t UN, LmplJI:Ihl in Mdy lW1.

A!I All Pht Pfl%l(!’ of tll.11wfIrb., %in(r p,lrlv111/(,
w hdw hcvrl dvv ItlmIln!I, 111+1IIIq. Implwrwrlflnq, dnd
dm unwnt in!l pa:.tlvr \llldl an!! l~rq~, th[lrmlll ma!, +
~llllf 11.dti(lll:. 1(I [Rll ;’, lhr tr~t Inq win-h hd~ irl.
Vulvwl !)mtrllblvl’ Vdllll,llllll I,LUIIIIII u~in~l tr~l [Ill 1,
rr$ldrntidl, and coinmt I 1111 Iwlld:wj Ilbf14.

TIIIIIHIL III lnqlrwrinq SIIWJI1rt (iIIIUp ~f.~ff II,IV(I
i!m~llld+irvd ino flr i-w, ut drllll. y’, l’, ,1!,(! dr!, lqn of pd.,
$iv~~ VJICII fy”,trm rnntopt+ in cnnswr(. idl lIIIllill II I]~. ,

and , In pa ItlIIIlar, till, di,vl.ltlprwl]f Ilf all.., llp} Illi)l%
fl)l. thl~%l~ Ilppllf .lt Illllr, , ~11 ill’,11 hdw (Illl!,ldO?fltlllt
PXIIIII.IOIW’V IIILIW ill11111 FIII’1” gy (Ilfl’d.rvilllnll Wlfll pa\
\lvll \lllclr’ (h’’. lqll Ill Ialy 11(1111111111”,, 1101 ,111%1, lml~,t

dll. tllll’l till 111/ FllllllllII’ 1”11111 (A/1 ) f l~m,, h,IVII IW, II IIIII
till, tlllb, Illlr r’t$\(lulll~,, to lklw. lllp thll%l, 111111%, thl’
IIIq II II IIIl ~yilmn dIIdlv I. I\. I IIMp:It IV pr’llql Ml lh, vl,lll~l

rn,llt, flllli Ihl.. lgll tl)[ll Iblvvl[lpllb.llt fill, flplll,!pt I,ltoly

Iw’lrlq II(I!III dt Imt lIIndl IJIIIIIIII III III”,.

Recently it has becon@ increasingly apparent in
the A/E profession that the MOSt inportant passive
solar and energy-related decisions for Cormrercial
buildings are made in the predesign phase where the
energy problem for the proposed building is charac-
terized and design indicators are determined, In
response to this situation, Los A’ansls has teamed
with developers of four other building energy analy-
sis tools (both manual and computer) in a predesign
analysis study to denmstrate and evaluatr hcu well
representative analyticr,l tools can provide needed
predesign information.

sufmtARY

The following significant tasks have been Accom-
plished. We have refined and fully documcnteci the
custom weighting-factor loads calculative mthod that
was irnplemPntrd in the OC)E-2.1 progrdm. This mrthn[~
allow% direct-gain and night-vent ilative-cooling pas.
sive systems to be analyz~d using OOE-2. we ndvu
developed and tested a thermal str)ragc wa:l nnd~Il for
NE-Z. This nwirl treats venb=d and unvcnted st,waq+
walls using either masonry or wat~r as thv stop~ry~
medium, It ‘nclud?$ ttm effect of niyht lnsJ1.3tlon
and selective suwfaccs. A rrsld~,l for dttdChlh(l sm..

spaces, atrium, and hutfw spa,”es hdz nl!.u 11111,11
drvrlopi’d for WE-?, Th l:, nmbl sinklldt~% inl~j”~om

conv~r. tion (fnrfod IIr naturdl 1, and inlwrznnr (1111
ductinn through ma$”.ive wa!](,.

W dl~ll Dn!”t ir tpatod In a IWIIIIIII.11111 a!l,l!v’.l,.
<t IIIIV, rmw,llfl,ltlul by ttw :.,* I,1I r w (w Ih,,.1,,1..l h
Instllutl~, lri Whlth [WI ;) rl,,.lll!i wFvIj com~l,lrv,l Wltll
rp~lll(~ ~lf fihlr ntlh~l dlll!lv”. l”.l(ll’%l!lrl tllll l\, I“,II1, II!I(I
from rnaIIIIPl tn hltlh III VII lwmputllr rmithr,d~, 1111,

rls%~llt \ WI !1 Ins dIII IInwlIII, Il ill thv llo~iqll h, II 1,11111,Ik

that i“. 111011111pIIIp.II III! IIIIJIII. LIIII [lIll P,l I.,. IvII ‘NIlrII
[“IWrIrVlrl 1,11 11.Ill II In~II, Ilr,, ilr,un,

ll(”NN1~Al A(”l”\M, I’INMINI:,
,.

Ml, Il,lvlt Ifl 1111.vl,dt!ll.!1,1l,nil!ll~ II,lrlllq till, (1,11, ..1
of fhl,, ,M i]J!*rt .

● H1’f 1111.11 ,111(1 fll:ly IIll(llnl’ntl’11 t~ll’ 111%111111
wl, lqht 11111f ,11till (llllllldtlv~’ m,.! 11,1,1 Ill

[)01 :’.



o Completed the development of a thermal
storage wall model for IXIE-2 tt’at treats
vented and unvented storage wal!s of either
masonry or water construction. This model
is being implemented in rnE-2 by LBL and
has been validated against measured data
in Los Alanms National Laboratory test
cells.
(See Figs. 1-2. )

c Developed a sunspace nmlel for DOE-2 that
allOwS modeling of attached sunspaces,
atriums, and buffer spaces. This imdel is
being implemented in MIE-2 by lBL and has
been validated against measured data In a
greenhouse test cell at Los Altunos and the
greenhouse-residence unit of the Sundwell-
ings Demonstration Center at Ghost Ranch
In Abiquiu, New Mexico.
(See Figs. 3-4. )

@ Completed a case study of Uarner Hall at
Carnegle+tellon University in Pittsburgh,
Pennsylvania, as part of the M)E Passive
Solar Ccmmrclal Buildings Program.

o Participated in a predcsign analysis study
in which DO[-? results were compared with
results of fcur other analysis/design tools
In the characterization of the energy prob-
lem for two test hulldings. Design indi-
cators were determined in addition to the
annual energy consumption and cost by the
end-usr categorle~ of heating, coaling, and
light!ng. This study indicated that d
rangv of exizting analysis tools producvd
the sam general characterization of thr
energy problem, a!thwgh Lhe energy end-
usc compumcnt predictions differed siqnifi-
-dlltly.

0 Participated in thv format inn of the

Natinlldl Nuilding Design lrrol$ Oev&lopmrnt
Lonznlttuc bring Wgdnized under DOE au%-
p icrs lU coordinate public and p:ivatc
$cctol” actlviti~s t II the dcvrlopnWnL,
cvaluntirrn, and dissemination of pa>sivo
and wtiw solar rlrsign toolz.

LVAi.UAll ON

Thr first nb$!ctivc has only hcnn partl~lly
whil~vt, rl, Spvvral irqxlrtant pn\’.ivI! $f.llfir c ilpa
hllltll~%, mtII.tly for hvntinq, havv k!ll lhlvl~lnp(ul

fm UU1.;!, hut many n[hurs, p,lrtil. ul~r]y in cool lllg

Irlld llr#l Llng, nlWl tu In! drvul(lpl!d, Tho\c passlvr
capdllllitiu% n~ In DOL.? ht!vu becumv widvly u%(uI
~nd h,ivr provldvd succc%<ful and fir.curdtv Jnalyw%
of pJ\I,lvtI \oldr drsignsm

lhr \Pcund UIJJPLLIVU ha> lMW’11p~rtldlly ar.tll[’vvd
also. Thv caw $tudy has shuvm that [W ;J can a(.cu.

ral~]y pr(lvirk (.(SIIpi)rdLiVV (Wr~qy dfld L(l%t ~dvillq%

d%%m. lat~d WiLh (WrJy L(lll WrVdtlllll d!ld piI\%\VV 301,11’
rl’lrof lt upttnns. In the prrdr”tlqll andlykls study it
uA\ \ll(lwll ttllst , althciiqh XH -;’ I MI alrurlltviy provllil’
IIVIWIII pr{wtv,,lqn lllformatlnn, ~implw lonl~ call prl~
vlr!w o’,”,ontl~lly fh~ ~dnw informdtlnli for mllll.y build
llllJ\ fit lt?~,,, (n>t arl(l tirrw for thv dvl, lqwrr, It 1%
li,d yt,t hIIfIWII f~w wtllrh t}p[hr, of 11111l~linq+ thr kin)
plIII tollll, am, adl,(liia!(.

FUTURE ACTIVITIES

Project Activities

Tasks to be cwleted later in this project
inclu& the fOllOding. Expected completion dates
are i, parentheses. -

1. Mvelop improved ev:yrative coo’
ities in DDE-2 (12/81).

2. Refine night-ventilative-cool ing
in DDE-2 (12/Bl).

ing capabil-

capa!ril ities

3. Develop ventilative cooling through operable
windows in DOE-2 (3/82).

4. helop a rock bed nmdel (for both heating and
cooling) for DDE-2 (6/8?).

5. Develop improved underground floor and wa!l
models In DOE-2 (6/82).

6. Improve the glazing ccrtrol options in DU!-2
(6/8?).

7. Develop a rnof pond nmdel for 00[-2 (41!~”~,.

El. DCVHIOp Slmplifi(!d dp~ign tools for P+r,I, Ivu

solar ccrnmwrrial buildings (9/81 - 9;33 .

9. Apply III!”. ? in a performance aIId ?CIIIrII~.
assessrnrnt of Collml”cidl buildlng~ r~!t~,,flt
options (9/81 - 9/1.t3).

10. Continuu tu pdrLiCjpdtL i n ttlo f+,ll i,.ir.il!
Nuildi,lg Du’, iqn luol~ Urvl’lopmunt ~:IvI!,ILII’o’
(9/81 - 9/U3),

WW Acti$iQN

By provirtlng A/K firm% dnd utlwr dn!.lqll III II! I”I.
siorrals with de%iqn/an~ly+l% tonlz apprrjl,l” I l!. ‘ I
cnnzmrcldl huildin!]~, Pos+ivl) dm! II YIII Id MI!t I’ siI.11,11
dcslqn% will hrqin to penlltr,lLv thr m~lkl,l. it 1,,
cluar thdt pds%ivc anrl tlyh! id +ytt~m’l WI!I III I III,
dp:)lii~d to cmzm!r~idl hulldinq d~’”.igll% wl!l,,,,l 1~110

av~ildilility oi u>!,r-orlrntl?~i dc,~,lgll Lfl[ll J.. [rl)l :“
wi 11 IN! SU(II a do!, lqr I toul for thv nMIrP cmryIII,J I IIil.

nwrrinl bull dinq d~~iqn~ and wil I al,,~) hi, UI.11,1 I I
diIvolop ~implvr dr’li!lll” f[]t,l~ fljr thv IIdrly ph.. I,c, III
thr d(~>igtl fJr(I1. II\\.

PUIII.11 Al loNr)/Kl I [,lil NCI”$

1. J. 1. K1’rrl\k, J, 1. MIIIII”II, N, M, Slhl,,l~~ , JIII
[} [). NIIw, “Pd\5ivc !l~IIII [h,.,lqll ( Ill,:,’,,!:,},..
HIth Ltw’ [MN ? Com\llltrl Ihxjqrm.” PIIIIIII..:, III; I.
of tin, Fif Ih Milt i{lnal I’a%r,ivlt Jr)la. (“,,l)I,, V,, I!, l.,
AJnIll,r-!+t, M,l,,,!,lr’llll,tvt t \ , orl[llll. r Iu ,’1!, I(p!,l.

pp. 11(1 1;’{1.

?, ,1, I . MIIIII.ll, N. M. S(hllllrl., ,1. F. Kl)l I 1,.L. 111,11
[!, u. 11111111,“lhrrm~l !iluIaqII U.111 MIIIII, I [II IV IO IIIII
nwnt if!th 11)[..7[“mrqmtor Pruql”dm, ” Pt(,l lll’hllll~l’o
nf Lhll iq!ll AIM III(II Mwttnq uf till. AIM,I II ,111 ‘II,,
111)11 nf fhll llltl, rllat 11}11,11”‘}lll ,11 1111.l”llt’ !,!1, 1,. f ‘..

1111i 1,1111011)11 1,1, I%llll%y I V,lll 1,1, M,ly ,% {l), itl:”~ ,

pp. ~/;’ 11)(1,



3. :. ;. ~nw:sk N. M. Schnurr J. E. ~re and
“the Custm wei&tlrlg-F8ctor Ifethod

fir ~harmel Loed Calculations In tho DDE-2 Cm
putcr Progrm, ” ASNRM Paper No. CI-61-3, K& 3,
presmtted at the 1681 AMRAE MWIUtl hetln ,
Cincinnati, Dhlo, June Z&July 1, 1661. To L
publ1shed In the ASIIAAE Trsnsictiorm 1961,
v. w, Pt. 2.

4. J. F. KerTl Skm “Heightfng Fartors In tha ME-2
Cmuter Progrsm,” Los Alms National Labora-
tory report LA-3636-MS (July 1961 ).

— Msured Data

DDE-2 I

1

5. “R)E-2 A~e&ance Manual, Pmt 1, Versionm:::i;
Los Scientific Labwntory
LA-7689-M Version 2.1 (Lebrrence Uerkele}
Laboratory mmml LBL-87D6Pev. 1) (Nay 1990).

6. WE-2 Engineers Mmml,m in prepwatlon by the
Los Alams Notional Laboratory, Technical
inq~neering Support Grmo (W-4).
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